To describe lengths of stay of nursing home decedents. DESIGN: Retrospective cohort study. SETTING: The Health and Retirement Study (HRS), a nationally representative survey of U.S. adults aged 50 and older. PARTICIPANTS: One thousand eight hundred seventeen nursing home residents who died between 1992 and 2006. MEASUREMENTS: The primary outcome was length of stay, defined as the number of months between nursing home admission and date of death. Covariates were demographic, social, and clinical factors drawn from the HRS interview conducted closest to the date of nursing home admission. RESULTS: The mean age of decedents was 83.3 AE 9.0; 59.1% were female, and 81.5% were white. Median and mean length of stay before death were 5 months (interquartile range 1-20) and 13.7 AE 18.4 months, respectively. Fifty-three percent died within 6 months of placement. Large differences in median length of stay were observed according to sex (men, 3 months vs women, 8 months) and net worth (highest quartile, 3 months vs lowest quartile, 9 months) (all Po.001). These differences persisted after adjustment for age, sex, marital status, net worth, geographic region, and diagnosed chronic conditions (cancer, hypertension, diabetes mellitus, lung disease, heart disease, and stroke). CONCLUSION: Nursing home lengths of stay are brief for the majority of decedents. Lengths of stay varied markedly according to factors related to social support. J Am Geriatr Soc 2010.
D eath has become institutionalized over the last 100 years;
1 25% of all deaths in the nation occur in nursing homes, and the proportion of all deaths that occur in these settings continues to rise. 2 By 2020, an estimated 40% of Americans will die in a nursing home. 3 Although the proportion of overall deaths located in nursing homes has been well described, lengths of stay in nursing homes at the end of life have received little attention. The duration of time residents spend in a nursing home before death has important clinical and policy implications. If nursing home lengths of stay tend to be long, then systems and policy directives may improve overall care by prioritizing maintenance and improvement of functional status. If lengths of stay are generally brief at the end of life, then policy ensuring nursing home residents' access to quality palliative and end-of-life care must be systematized.
The Health and Retirement Study (HRS), a nationally representative cohort of older adults, was used to describe lengths of stay of older adult decedents who resided in nursing homes at the end of life.
MATERIALS AND METHODS

Study Population
A consecutive sample of HRS subjects who died between 1992 and 2006 was examined. HRS subjects are a representative sample of Americans aged 50 and older living in the community at the time of their initial interview. The Institute for Social Research at the University of Michigan conducts the HRS, which the National Institute on Aging sponsors. The HRS is designed to study transitions in health and wealth in older adults. More information about HRS sampling, data collection procedures, and measures can be found on the HRS Web site (http://www.hrsonline.isr.umich.edu/).
Subjects were interviewed every 2 years between 1992 and 2006. After their deaths, exit interviews were conducted with family caregivers. Decedents' primary residence at the end of life was obtained from exit interviews with family caregivers. A nursing home was defined as a facility that provides dispensing of medication, 24-hour nursing assistance and supervision, personal assistance, and room and meals. A separate question asked about the location of death (nursing home, hospital, home, hospice, or elsewhere), and interviewers were instructed to clarify that residence in a nursing home at the end of life may be distinct from location of death. Time between the exit interview with the family caregiver and the death of the subject ranged from 0 (the interview took place during the same month that the subject died) to 59 months. The mean time was 1 year, and 93.4% of family caregivers were interviewed within 2 years of the subject's death.
Two thousand three hundred one subjects primarily resided in a nursing home at the end of life. Subjects with missing information regarding exact year of placement in nursing home (n 5 68) or age at time of placement in nursing home (n 5 27), not having completed a core interview within 2 years of placement in nursing home (n 5 203), not having exact date of death (n 5 71), having reported nursing home placement after the date of death (n 5 54), and having an irreconcilable nursing home admission date (reported as being interviewed in the community after nursing home admission date) (n 5 67) were excluded. The final sample consisted of 1,817 decedents. A sensitivity analysis was performed to determine how excluded subjects differed from included subjects in the final sample with regard to demographic characteristics and length of stay in nursing home before death.
Primary Outcome: Length of Stay
In exit interviews, decedents' caregivers were asked to identify the month and year that the decedent relocated to the nursing home. The HRS gathers month and year of decedent death through proxy interviews and National Death Index records. The date of admission to the nursing home and the date of death were used to calculate length of stay in months. Lengths of stay were considered brief if they were less than 6 months, the prognostic requirement for the Medicare hospice benefit.
Potential Predictors
In the absence of previous studies identifying variables related to lengths of stay in nursing homes at the end of life, existing literature was examined to identify factors associated with nursing home admission for older adults. [2] [3] [4] [5] [6] [7] [8] Of those, variables that were available for examination in HRS were selected to identify variables that may influence nursing home length of stay. Demographic variables include age at which decedents moved to a nursing home (categorized as o85 and !85 in bivariate analysis), sex, and race or ethnicity (categorized as nonHispanic white, non-Hispanic black, Hispanic, and nonHispanic other). Data on social and clinical factors are drawn from the last HRS interview before the decedent entered a nursing home. The social factors are marital status (categorized as married or partnered vs not married or partnered) and household net worth (in quartiles). Respondents were asked whether they had any of the following diagnosed chronic conditions at the time of nursing home admission: hypertension, diabetes mellitus, heart disease, stroke, cancer (except skin cancer), or chronic lung disease (except asthma). Geographical region in which decedents died was drawn from exit interviews with caregivers (categorized as northeast, midwest, southeast, and west).
Analyses
Length of stay in nursing homes at the end of life was described using a plot of the data and descriptive statistics. Length-of-stay data had a skewed distribution, so median length of stay represents the best clinical summary. Bivariate analysis was performed using nonparametric methods (Wilcoxon rank test and Kruskal-Wallis test, as appropriate). Multivariate linear regression analysis was used to examine the adjusted associations between demographic, social, and clinical factors in relation to length of stay in a nursing home at the end of life. Age at time of admission to nursing home, chronic conditions, and any other factors significant at Po.05 in bivariate analysis were included in the multivariable model. Because the sample size was large, the results of the multiple linear regression were valid even though the normality assumption was not met. 9 Bootstrap estimates of the regression coefficients and their distributions were also computed. All statistical analyses were performed using Stata/MP 10.1 (Stata Corp., College Station, TX) and SAS 9.1.3 (SAS Institute, Inc., Cary, NC). The institutional review board at the University of California at San Francisco considered this study exempt.
RESULTS
Study Population
Between 1992 and 2006, 8,433 HRS participants died, and 27.3% of these decedents resided in a nursing home at the time of death. Although subjects resided in a nursing home at the end of life, physical location of death was different for many. Of the 1,817 subjects in the study sample who resided in a nursing home at the end of life, next of kin stated that the physical location of death was the nursing home for 70.4% of subjects, the hospital for 22.6%, ininpatient hospice facilities for 3.5%, home for 0.4%, and elsewhere for 3.1%. The majority of decedents were nonHispanic white (81.5%) and female (59.1%) and had a mean age of 83.3 AE 9.0 at the time of admission to a nursing home ( Table 1) .
Analysis of the 484 subjects excluded from the analysis because of missing data revealed that those subjects were similar to the subjects included in the sample in age at the time of placement in nursing home, household net worth, and length of stay in nursing home before death, although they were more likely to be female (64.3% vs 59.1%, P 5.04) and Hispanic (5.6% vs 2.9%, P 5.004).
Length of Stay in Nursing Homes at the End of Life
Decedents' lengths of stay in nursing homes at the end of life are illustrated in Figure 1 . The mean length of stay of decedents was 13.7 months, although a small number of subjects with long lengths of stay explained this. The median length of stay was 5 months (interquartile range [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . The majority of residents had short lengths of stay; 65% of decedents had lengths of stay of less than 1 year, and more than 53% died within 6 months of admission.
Bivariate analysis identified statistically significant associations between length of stay and sex, marital status, household net worth, region of death, all chronic conditions except hypertension, and number of chronic conditions (Table 2 ). Men spent fewer months (median 3 months) in a long-term care setting before death than women (median 8 months) (Po.001). Subjects who were married at the time of placement had a median length of stay 4 months shorter than those who were unmarried (Po.001). Decedents in the highest quartile of net worth (household net worth 4$150,000) had a median length of stay 6 months shorter than the median stay of the lowest quartile (household net worth o$3,000) (Po.001). There was regional variation in average length of stay; decedents in the west had a median nursing home length of stays that was 2 months shorter than decedents in the midwest and 3 months shorter than decedents in the south or northeast (P 5.01). Having a chronic illness was associated with statistically significant differences in length of stay. Length of stay was shortest for patients with cancer or lung disease (median 3 months). There was no statistically significant association between length of stay and decedents' race or ethnicity.
Multivariate linear regression analysis revealed that male sex, high household net worth, and diagnoses of cancer, hypertension, diabetes mellitus, lung disease, and heart disease were associated with shorter length of stay after adjusting for all other potential predictors (Table 3) . Residents with a history of stroke had a longer length of stay than those without a history of stroke. Bootstrap estimates and corresponding P-values were similar and therefore are not reported here.
DISCUSSION
In this sample of 1,817 older adults who were living in nursing homes at the end of life, it was found that length of stay for the majority of decedents was brief: less than 6 months. It was also found that decedents' lengths of stay differed according to a number of demographic, social, and clinical factors and that some of these differences were dramatic. Demographic and social indicators often related to having greater access to paid and informal caregiver support include being male and married and having a higher net worth. 10 These indicators revealed significantly shorter nursing home length of stay at the end of life. Additionally, subjects who were diagnosed with a chronic illness often associated with rapid functional decline, such as cancer, had a shorter median length of stay at the end of life than those diagnosed with an illness generally associated with moreprogressive functional decline, such as stroke or heart disease.
Brief length of stay at the end of life coupled with the variability that exists within and between subgroups highlights the importance of addressing advance care planning needs with residents and families, because there may be shorter periods of time to address important end-oflife tasks with some residents than with others. There is growing support for the notion that advance care planning conversations, including hospice and palliative care options, ought to occur shortly after admission and be readdressed periodically with nursing home residents and their families. 11, 12 Many nursing home residents do not have any documentation of advance directives. In 2004, only 44% of nursing home residents had any advance directive recorded at admission, and only 63% had any advance directive orders after 12 months in the nursing home, 13 yet lengths of stay (and life) were within the Figure 1 . Length of stay of subjects who resided in a nursing home at death.
window of hospice eligibility for most patients in this sample of decedents at the time of nursing home admission.
Although the rates of hospice use in this sample are unknown, hospice care appears to be underused in longterm care settings. 11, 12, 14 Estimates of the proportion of nursing home decedents in the United States who received hospice or palliative care range from less than 10% to 30%. 15, 16 Research suggests that hospice care improves the quality of life at the end of life in long-term care settings. A 2002 study found that 51% of dying nursing home residents who were enrolled in hospice (n 5 2,644) received analgesics for daily pain, compared with 33% of nonhospice residents (n 5 7,929). 17 Family satisfaction with symptom care has been shown to be better for long-term care residents enrolled in hospice than for nonhospice residents. 18 Evidence suggests that nonhospice palliative care teams and palliative care education for nursing home staff improves patient care. 19 Unlike hospice care, which is bound by criteria related to prognosis and goals of care, nonhospice palliative care may be offered in conjunction with curative treatments for chronically or terminally ill residents despite their expected prognosis, code status, or treatment plan. Unfortunately, although many nursing homes have some affiliation with a hospice, few nursing home providers have received any training in palliative care. 11, 14, 20 These findings may have important implications for nursing home care, because it now often focuses on rehabilitation.
11,12 A 1991 survey of North Carolina nursing homes reported that 8% of patients were in daily specialized rehabilitation, 21 but by 2006, rehabilitation accounted for 86% of all Medicare reimbursement days in skilled nursing facilities nationwide. 22 Many of these changes are due to financial policy rather than clinical factors. 23 Rehabilitation is an important goal for many, but some patients may benefit more from a palliative approach. [24] [25] [26] Although more than half of decedents resided in a longterm care setting for less than 6 months before death, the range in length of stay within this study population was large (ranging from o1 month to 410 years). Eligibility for the Medicare hospice benefit is prognosis based; patients must have a physician estimated prognosis of less than 6 months to live. Although data were not available on the expected prognosis of subjects at the time of admission for the current study, in general, prognosis for nursing home residents can be difficult to determine. [27] [28] [29] The Medicare hospice benefit may more appropriately and effectively serve older adults at the end of life if eligibility criteria were redefined according to symptom and psychosocial needs rather than prognosis.
Unlike the current study, previous studies have been limited to describing nursing home residents whose physical location of death was the nursing home, excluding those who resided in a nursing home near the end of life but were transferred to the hospital in the hours or days before death; 2, [30] [31] [32] however, for these patients, the optimal time and place to address palliative needs is probably the nursing home setting where they spend the last weeks or months of life, not the hospital where they spend the final moments before death. 33 Limitations of this study are noted. The HRS enrolls community-dwelling older adults and tracks them over time as they age and enter nursing homes. Additionally, the few residents of nursing homes admitted at a younger age would not be captured in this study, biasing the findings toward shorter lengths of stay. After-death interviews with next of kin were relied on to determine admission date to the nursing home. In addition to the problem of recall bias, length of stays for nursing home residents who were transferred to the hospital because of acute illness and then later readmitted may not be accurately presented in this study, although subjects' next of kin are unlikely to have counted readmission to the nursing home after hospitalization as a new start date. In this way, the data may be superior to administrative data that count only the length of stay for the final admission before death. The reason for admission to the nursing home was not known, and some patients may have been admitted specifically for end-of-life care. Patients admitted to residential hospice facilities were excluded, although some residential hospice facilities may have been located within nursing homes. Given the complexities of the study design, it was not possible to track time trends in nursing home use in the HRS. The prognoses for patients in this study were not known at the time of admission. Retrospective studies of end-of-life care have been criticized because identifying patients who are dying can be challenging for clinicians; 34 thus, studies of the dying differ from studies of decedents. 35 Nevertheless, studies of decedents may offer utility in identifying patterns that add incrementally to the understanding of how to care for patients at the end of life. 36 Future prospective studies in this area are needed to further examine trends in nursing home length of stay at the end of life over time and identify additional clinical and social indicators that may be significantly associated, such as functional status, expected prognosis at admission, and number of hospital readmissions that take place before death. Authors of this study are in the process of linking HRS data to Medicare claim data to identify those patients who use hospice benefits or acute care services at the end of life. Given that median length of stay in a nursing home was less than 1 year, studies are also needed to examine the possible fiscal implications nursing home length of stay may have for individuals interested in purchasing long-term care insurance.
In conclusion, brief nursing home lengths of stay in older-adult decedents highlights the importance for healthcare providers to discuss and address advance care planning needs with patients and families, including palliative and hospice care options, soon after admission to the nursing home.
